Aptamer-mediated blockade of IL4Rα triggers apoptosis of MDSCs and limits tumor progression.
In addition to promoting tumor progression and metastasis by enhancing angiogenesis and invasion, myeloid-derived suppressor cells (MDSC) and tumor-associated macrophage (TAM) also inhibit antitumor T-cell functions and limit the efficacy of immunotherapeutic interventions. Despite the importance of these leukocyte populations, a simple method for their specific depletion has not been developed. In this study, we generated an RNA aptamer that blocks the murine or human IL-4 receptor-α (IL4Rα or CD124) that is critical for MDSC suppression function. In tumor-bearing mice, this anti-IL4Rα aptamer preferentially targeted MDSCs and TAM and unexpectedly promoted their elimination, an effect that was associated with an increased number of tumor-infiltrating T cells and a reduction in tumor growth. Mechanistic investigations of aptamer-triggered apoptosis in MDSCs confirmed the importance of IL4Ra-STAT6 pathway activation in MDSC survival. Our findings define a straightforward strategy to deplete MDSCs and TAMs in vivo, and they strengthen the concept that IL4Rα signaling is pivotal for MDSC survival. More broadly, these findings suggest therapeutic strategies based on IL4Rα signaling blockades to arrest an important cellular mechanism of tumoral immune escape mediated by MDSCs and TAM in cancer.